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~nalysis by means of two-dimensional (20) gel electrophore-
SIS of the protein patterns of normal and psoriatic unfraction-
ated non-cultured keratinocytes has revealed a few low-
molecular-weight proteins that are highly up-regulated in 
psoriatic skin. These include psoriasin; calgranulin B, also 
known as MRP 14, L1, or calprotectin; calgranulin A or 
MRP 8; and cystatin A or stefin A. Here, we have cloned and 
sequenced the cONA (clone 1592) encoding a new member 
of this group of low - molecular-weight proteins [isoelectric 
focusing (IEF) SSP 3007 in the keratinocyte 20 gel protein 
database] that we have termed P A-F ABP (psoriasis-associated 
f~tty acid - binding protein). The deduced sequence pre-
dicted a protein with molecular weight of15,164 daltons and 
~ calculated pI of 6.96, values that are close to those recorded 
In the keratinocyte 20 gel protein database. The protein 
COrnigrated with PA-FABP as determined by 20 gel analysis 
of [35S]-methionine -labeled proteins expressed by trans-
fOrrned human amnion (AMA) cells transfected with clone 
1592 using the vaccinia virus expression system and reacted 
With a rabbit polyclonal antibody raised against 2D gel puri-
fied PA-FABP. Structural analysis of the amino acid sequence 
revealed 48%, 52%, and 56% identity to known low-
molecular-weight fatty acid- binding proteins belonging to 
the FABP family. Northern blot analysis showed that PA-
FABP mRNA is indeed highly up-regulated in psoriatic kera-
tinocytes. The transcript is present in human cell lines of 
epithelial and lymphoid (Molt 4) origin but cannot be de-
tected in normal or SV 40 transformed MRC-5 fibroblasts. 
20 gel protein analysis of normal primary ker1tinocytes 
cultured for at least 8 d under conditions that promoted in-
complete terminal differentiation [serum-free keratinocyte 
(SFK) medium supplemented with epidermal growth factor 
(EGF), pituitary extract, and 10% fetal calf serum] revealed a 
strong up-regulation ofPA-FABP, psoriasin, calgranulins A 
and B, and a few other proteins that are highly expressed in 
psoriatic skin. The levels of these proteins exceeded by far 
those observed in non-cultured normal keratinocytes imply-
ing that the cultured cells have followed an altered pattern of 
differentiation that resembles -- at least in part -- that of 
non-cultured psoriatic keratinocytes. The implications of 
these results for the study of psoriasis are discussed. ] Invest 
DermatoI99:299-305,1992 
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A great deal of research is currently being devoted to the study of psoriasis, a hyperproliferative disease that is accompanied by inflammation and infiltration of various cell types [1 - 3]. Using a two-dimensional (2D) gel protein database approach we have identified 
a group of low - molecular-weight proteins that are highly up-
regulated in unfractionated non-cultured psoriatic keratinocytes 
[4 - 7] and that may be related to the pathophysiology of the disease. 
These include psoriasin [6]; calgranulin B [8]' also known as MRP 
14 [9-11]' L1 [11-13] or calprotectin [13]; calgranulin A [8] or 
MRP 8 [9-11,14]; and cystatin A [15,16] or stefin A [17] , a member 
of the cystatin super family [15,16]. Here we report the molecular 
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HPLC: high-performance liquid chromatography 
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SFK: serum-free keratinocyte medium 
SSP: sample spot number 
SV40: simian virus 40 
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cloning of a new member of this group of low - molecular-weight 
proteins (isoelectric focusing [IEF) SSP 3007 in the keratinocyte 2D 
gel protein database [7)) that shows high similarity to low-
molecular-weight human fatty acid - binding proteins of the FABP 
family [18,19) and that we have termed PA-FABP (psoriasis-asso-
ciated fatty acid - binding protein) . Furthermore, we show that P A-
FABP, psoriasin, calgranulins A and B, and a few other proteins 
up-regulated in psoriatic skin [6) are strongly induced in normal 
primary keratinocytes undergoing abnormal differentiation. Taken 
together, the results point towards an altered fatty acid metabolism 
in psoriatic cells ([20 - 22] and references therein) and highlight a 
group of proteins that share similar regulatory properties at least 
under certain conditions. 
MATERIALS AND METHODS 
Patients and Skin Biopsies Twenty-five patients with plaque 
psoriasis on the limb or trunk that were resistant to all forms of 
treatment were studied [23]. Samples were kindly provided by Jette 
Kiil from the Department of Plastic Surgery, Aarhus University 
Hospital. The studies have been approved by the Aarhus University 
Hospital. 
Cultured Normal Keratinocytes Strips of skin (normal or pso-
riatic) were washed three times in Hanks' buffered saline solution 
(HBSS) and placed in 0.25% trypsin in HBSS (GIBCO, 1:250) at 
4 ° C for at least 24 h. Following incubation, the strips were washed 
three times in serum-free keratinocyte medium (catalog number 
041-905 44 M, GmCO) containing antibiotics (SKF, penicillin 100 
U/ml, streptomycin 50 ,Ltg/ml). The epidermis was then detached 
from the dermis and resuspended in the same medium. Keratino-
cytes were detached by vigorous shaking, washed 2 - 3 times, and 
resuspended .in the appropriate medium. Petri dishes and flasks 
(Greiner, Germany) were coated with a human dermal extract prior 
to plating (see below). 
Preparation of Human Dermal Extracts Strips of normal skin 
washed as described above were placed in HBSS containing 1, M 
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NaCl for 72 h at 4°C. The epidermis was then peeled off and the 
dermis washed twice in HBSS. Thereafter, the dermis was homoge-
nized in the same buffer and the soluble extract was recovered by 
centrifugation. The extract was then dialyzed against HBSS, filter 
sterilized, and stored at 4 ° C. Petri dishes and flasks were coate~ 
overnight at 4°C (20 ,Ltg/ml). The extract was then aspirated an 
the plates were kept at 4 ° C until use. 
Labeling of Keratinocytes in SFK Medium Unfractionated 
keratinocytes prepared as described above were labeled for 14 - 16 ~ 
in SFK medium lacking methionine (prepared by GIBCO) an 
containing 100 ,LtCi of[35S)-methionine (SJ 204, Amersham) per 0.1 
ml of medium. 
The procedures for 2D gel electrophoresis, silver staining, 2D 
immunoblotting, antibody production, microsequencing, prepara-
tion, and screening of libraries and Northern blotting have been 
described in detail elsewhere [6,7,24-28). 
RESULTS 
Increased Levels of PA-FABP in Non-C ultured psoriatiC 
Keratinocytes Figure 1 shows fluorograms of 2D gel (IEF) pat-
terns of [35S)-methionine-labeled cellular proteins from u.nfrac-
tionated non-cultured keratinocytes prepared from normal (Fig lAd 
and psoriatic (Fig 1B) skin. The position of PA-FABP is indicate 
with an arrow together with its respective number (IEF SSP 3007) In 
the keratinocyte 2D gel protein database [7]. For reference, we have 
indicated in Fig 1A,B and listed in Table I IEF proteins that are 
highly up-regulated in non-cultured psoriatic keratinocytes [4-7). 
The levels of nearly all of these proteins are strongly down-regR 
lated in primary psoriatic keratinocytes cultured overnight In SF d 
medium supplemented with epidermal growth factor (EGF) an 
pituitary extract (Fig 2). The latter results emphasize the impo~­
tance of avoiding cell culturing when studying complex biologiC 
problems that require the interplay of various cell types. 
Primary Structure of PA-FABP Pooled spots excised ,frorn 
Coomassie brilliant blue-stained gels of proteins from unfract!ona-
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Figure 1. Localization ofPA-FABP in 2D gel fluorograms of[35S]-methionine - labeled proteins from (A) non-cultured normal and (B) psoriati~ kerat:ase 
cytes. Proteins that are highly up-regulated in psoriatic keratinocytes are indicated w ith their respective numbers in the keratinocyte 2D gel protem data 
[7]. 
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Table 1. Proteins That Are Highly Up-Regulated 
in Non-Cultured Psoriatic Keratinocytes and 
In Vitro Differentiated Keratinocytes 
Up-Regulated 
in Cultured 
Protein Molecular Differentiated 
SSP Mass Normal 
Number' kDa pI Identity Keratinocytes 
1003 9.3 7.11 MRP 8, cal gran- + 
ulin A 
2006 17.5 6.52 Unknown 
2116 19.9 6.60 Unknown + 
2209 39.5 6.58 Unknown + 
3002 11.0 6.21 Psorias in 
3007 12.4 6.35 Homologous to + 
fatty acid 
binding proteins 
3210 
(PA-FABP) 
40.9 6.31 Unknown + 
4003 11.3 5.89 Unknown 
4205 40.1 5.96 Unknown + 
4326 40.3 5.87 Unknown + 
5007 11.7 5.77 MRP 14, calgranu- + 
linB, Lt, 
5022 
calprotectin 
10.9 5.54 Psoriasin variant + 
6010 11.6 5.43 MRP 14, calgranu- NOb 
lin B, Lt , 
6011 
calprotectin 
NOb 11.2 5.27 Cystatin A, stefln A 
6016 12.1 5.29 Unknown NOb 
6017 12.5 5.87 MRP 14, calgran- + 
ulin B, Lt, 
6511 
cal protectin 
64.3 5.47 hsx 70 
7013 11.7 5.13 MRP 14, calgran- NOb 
ulin B, Lt, 
7112 
cal protectin 
28.9 5.0 Unknown 
7216 34.7 4.97 Unknown 
7430 48.3 4.85 Keratin 16 + 
7431 48.1 4.74 Keratin 16 + 
phosphorylated 
variant 
8012 17.1 4.8 Unknown 
8132 22.8 4.6 Unknown 
8216 39.4 4.90 Unknown 
----: SSP, sample protein number. 
Not determined, below the level of detection. 
ted psoriatic keratinocytes were microsequenced as previously de-
scnbed [6,25 - 28]. All together, nine of the tryptic peptides sepa-
(~ed by reversed-phase high-performance liquid chromatography 
G PLC) were sequenced with the following results: peptide 1, 
FDEY; peptide 2, ELGVGIALR; peptide 3, AKPDCIITCDG; 
~eptlde 4,TESTL; peptide 5, TTQFSCTLGE; peptide 6, FEET-
C ADG; peptide 7, TQTVCNFTDGALVQHQEXD; peptide 8, 
d VMNNVTCTR; and peptide 9, IYEK. Fully degenerated oligo-
eoxyribonucleotide probes derived from part of peptide 3 
(I(PDCII) were used to screen a I gtl1 eDNA library prepared from U~fractionated non-cultured psoriatic keratinocytes. The nucleo-? e Sequence and the deduced amino acid sequence of the fragment 
rom one of the eDNA clones (clone 1592) are shown in Fig 3. The 
~en reading frame codes for a protein containing 135 amino acids 
1'!th a molecular weight of 15,164 and a calculated pI of 6 .96. 
k lese values are close to those recorded in the 2D gel database of 
eratinocyte proteins [7] (Table I) . The predicted amino acid se-
~Uence contains all the tryptic peptides analyzed by microsequenc-lng. 
Further evidence indicating that the predicted protein is the same 
as PA-FABP (IEF SSP 3007) w as obtained by 2D gel analysis of 
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Figure 2. 20 gel fluorogram (IEF) of primary psoriatic keratinocytes la-
beled for 14 h immediately after plating. ; 
(lsS]-methionine -labeled proteins expressed by transformed 
human amnion (AMA) cells transfected w ith clone 1592 using the 
vaccinia virus expression system [29] . The arrow in Fig 4B indicates 
the [3SS]-methionine -labeled protein that co-migrates with both 
AMA- and vaccinia-expressed PA-FABP (Fig 4A). This protein 
reacts with a rabbit polyclonal antibody raised against protein IEF 
SSP 3007 recovered from 2D gels of non-cultured psoriatic kerati-
nocytes (Fig 5). 
Comparison of the predicted amino acid sequence with protein 
sequences available in the EMBL and GENBANK Databases re-
vealed high similarity to three human fatty acid - binding proteins 
MAT V 4 
ACCGCCGACGCAGACCCCTCTCTGCACGCCAGCCCGCCCGCACCCACCATGGCCACAGTT 60 
5 Q Q LEG R W R I. V 0 S K G FOE Y M K 2 1\ 
61 CAGCAGCTGG AAGG AAGATGG CGCCTGGTGGACAGCAAA GGCTTTGATGA ATACATGAAG 1 20 
25 E L G v G I A L R K M G AM A K P Del 44 
121 GAG CTAGG AGTGGGAA TAGCTTTGCGAAAA ATGGGCGCAATGGCCAAGCCAGATTGTATC 180 
45 I Teo G K N L T I K T EST L K T T Q 64 
181 ATCACTTGTGATGGTAAAAACCTCACCATAAAAACTGAGAGCACTTTGAAAA CA ACACAG 240 
65 F seT L G E K FEE T TA D G R K ~ 8 4 
2 41 TTTTCTTGTACCCTGGGAGAGAAGTTTG AAGAAA CC ACAGCTGAT GGCAGAAAAA CTCAG 300 
85 T V C N F TOG A L V Q H Q E W 0 G K E 10 4 
301 ACTGTCTGCAA CTTTACAG AT GGTGC ATTGGTTC AGCATCAGGAGTGGGATGGGAAGGAA 360 
105 S TIT R K L K 0 G K L V VEe V M N N 121\ 
361 AGCACAATAACAAGAAAATTGAAAGAT GG GAAATTAGTG GTGG AGTGTGTCATGAACAAT 4 20 
125 v T C T R lYE K V E end 135 
421 GTCACCTGTACTCGGATCTATGAAAAAGTAGAATAAAAATTCCATCAT CACTTTGGACAG 480 
481 GAGT TAATTAAGAGAA TG ACCAA GCTC AGTTCAATG AGCAAATCTCCATACTGTTTCTTT 5 4 0 
541 CTTTTTTTTTTCATTACTGTGTTCAATTATCTTTATCATAAACATTTTACATG CAGCT AT 600 
601 TTCAAAGTGTGTTGGATTAATTAGGATCATCCCTTTGGTTAATAAATAAATGTGTTTGTG 660 
661 CTAAAAAAAAAAAAAAA 677 
Figure 3. Nucleotide and corresponding amino acid sequence of the cDNA 
clone for PA-FABP. The cDNA, which contains 677 base pairs, codes for a 
protein of 135 amino acids starting at nucleotide position 49 and ending with 
a termination codon at position 453. The protein has a molecular weight of 
15,164 and a calculated pI of 6.96. These values are in agreement with the 
parameters observed by 20 gel electrophoresis (Table I) . The nine partial 
peptide sequences obtained by microsequencing (aligned above the se-
quence) are identical to the predicted amino acid sequence. The tryptophan 
residue 100 was not detected by microsequencing. The peptide sequence 
KPDCII (from peptide 3) was backtranslated and fully degenerated oligo-
deoxyribonucleotides were synthesized and used for screening. 
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Figure 4. 2D gel electrophoresis of[35S]-methionine-labeled proteins synthesized by AMA cells infected with vaccinia virus carrying the 1592 clone. (A) 
silver staining; (B) autoradiogram. The identity of the radioactively labeled PA-FABP was accessed by superimposing the images. 
of the FABP-family (Fig 6) [18 -19]. These include the adipocyte 
lipid-binding protein [30], myelin P2 [31], and H-FABP [32] . An 
overall identity of 35% between all four proteins was observed, 
suggesting that PA-FABP may correspond to a member of the 
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Figure 5. 2D gel immunoblot of PA-FABP. (A) 2D blot of vaccinia ex-
pressed PA-FAPB reacted with a rabbit polyclonal antibody raised against 
2D gel-purified psoriasis PA-F ABP. (B) Autoradiogram of the blot shown in 
(A). 
FABP family (Fig 6). Individual comparison of each of these Pdo-
teins with PA-FABP showed 56% identity to myelin P2 an a 
slightly lower similarity to adipocyte lipid-binding protein and .B-
FABP (Table II). Myelin P2, H-FABP, and adipocyte lipid-bIndIng 
protein are between 62% and 66% identical (Table II). 
Levels ofPA-FABP Transcript in Normal and Psoriatic U:n-
fractionated Keratinocytes The levels of PA_FABP-spectfic 
transcript in normal and psoriatic non-cultured keratinocytes were 
determined by Northern blot analysis using eDNA clone 1592 as 
probe (Fig 7). As expected, the level of 1592 transcript was very 
high in non-cultured psoriatic keratinocytes (Fig 7, lane 2) as COITlf 
pared to their normal counterparts (Fig 7, lane 1). Lower levels 0 
mRNA (as compared to psoriatic keratinocytes) were observed Id 
transformed human epithelial cell lines [K14 (SV40 transforITle7 keratinocytes) (Fig 7, lane 3); A431 (epidermoid carcinoma) (Fl(g , 
lane 4), AMA cells (Fig 7, lane 5)] and lymphoid Molt 4 cells nOd 
shown). The transcript could not be detected in SV 40 transforrne 
(Fig 7, lane 6) or MRC-5 fibroblasts (Fig 7, lane 7). 
Up-Regulation of PA-FABP, Psoriasin, Calgranulins, an1 
other Proteins Highly Expressed in Psoriatic Skin in Nor~a_ 
Primary Keratinocytes Undergoing Abnormal Differentia f 
tion Analysis of the protein patterns of basal keratinocytes and 0 
non-cultured unfractionated keratinocytes enriched in differen-
PA-FASP 
Adipocyte 
Myelin-P2 
H-FASP 
Il<TESTL 
MATVQQLEGRWRLVDSKGFDEYMKELGVGIALRKMGAMAKPDCI ITCDGKN~~IKSESTF 
MCDAFVGTWKLVS SENFDDYMKEVGVGF ATRKVAGMAKPNMI I SVNGDV ITIRTESTF 
SNKFLGTWKLVSSENFDDYMKALGVGLATRKLGNLAKPTVIISKKGDI KTBSTF VDAFL~T~K~~;KN~~D;~~SL~~~F~T~QVASMT~~TT;;EKN~DIL;L ., 
KLVVEC 
PA-FASP KTTQFSCTLGEKFEETTADGRKTQTVCNFTDGALVQHQEWDGKESTITRK~ggKLVVEC 
Adipocyte KNTEISFILGQEFDEVTADDRKYKSTITLDGGVLVHVQKWDGKSTTIKRK J<MVABC Myelin-P2 . KNTEISFKLGQEFEETTADNRKTKSIVTLQRGSLNQVQRWNGKETTIKRKL~gKLILTL 
H-FASP ~N;EI;FK~~VE~D~T;~D~YKSIVTLDG~K~VHL~K~D~QET;K~L • • 
PA-FASP YMNNVTCTRIYEKVE 
Adipocyte VMKGVTSTRVYERA 
Mye l in-P2 KMKGVVCTRIYEKV 
H-FASP THGTAVSTRTYEKEA 
Figure 6. Alignment ofPA-FABP, adipocyte lirid-binding protein, :;.ye!~d 
P2 protein, and H-FABP. An overall identity 0 35% is observed (w lca 
with asterisks). 
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PA-FABP 
M.yelin-P2 
H-FABP 
--
Table II. Similarity Table of Human Fatty 
Acid - Binding Proteins' 
Myelin-P2 H-FABP 
56% 48% 
62% 
Adipocyte 
52% 
66% 
65% 
• PA-FABP, psoriasis associated fatty acid binding protein; myelin-P2, myelin-P2 
protem; H-FABP, heart fatty acid binding protein; adipocyte, adipocyte lipid-binding 
protem. 
tiated cells suggested that some of the proteins that are highly up-
r~gulated in psoriasis may be slightly induced as basal cells undergo 
differentiation [7]. To test this contention we compared the protein 
patterns of primary keratinocytes cultured under conditions that 
allowed either proliferation (Fig 8A; SFK medium containing EGF 
and pituitary extract) or differentiation [Fig 8B, same medium but 
COntaining 10% feta l calf serum (FCS)]. As shown in Fig 8B many of 
khe proteins that are highly up-regulated in non-cultured psoriatic 
er~tl\1ocytes were also induced in the differentiated cells. Differ-
entiation was assessed by monitoring the levels ofinvolucrin [7], hsp 
28 (unpublished results), and a few other differentiation marker 
proteins of unknown identity [7] . The cultured keratinocytes did 
nOt complete their program of differentiation as judged by the lack 
of a granular layer or a true stratum corneum (results not shown) 
P3-35]. The appearance of psoriasin as well as the increase in the 
evels of other low - molecular-weight proteins such as calgranulins 
A and Band PA-FABP could only be detected by silver staining 5 d 
after the addition of 10% FCS. By day 8, the levels of these proteins 
exceeded by far those observed in non-cultured unfractionated kera-
:lnocytes [7] (see also Fig 1A), suggesting that the cells have fo l-
l,wed an altered pathway of differentiation. A similar effect was 
o served in the presence of FCS dialyzed against 0.9% NaCI, but 
~nly a slight induction was detected when the serum was boiled for 
nUn in a microwave oven (not shown). Psoriasis up-regulated 
kroteins that are high ly induced in the in vitro differentiated normal 
eratl\10cytes are listed in Table I. Interestingly, fetal human skin 
expresses significant levels of PA-FABP and psoriasin as compared 
to calgranu lins (Fig 9). 
It could be argued that the increase in the levels of the psoriasis 
UP-regulated proteins observed in the differentiated cells is due to 
the presence of other cells, such as fibrob lasts and melanocytes that 
en 
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Figure 7. Northern analysis of human mRNA from non-culrured normal 
keratinocytes (latJe 1); non-culrured psoriatic keratinocytes (lane 2); K14 
(SV40 transformed keratinocytes) (lane 3); A431 (transformed epidermoid 
carcinoma cells) (IatJe 4); AMA (transformed amnion cells) (lane 5); MRC-5 
(SV40 transformed MRC-5 fibroblasts) (lane 6); MRC-5V2 (normal em-
bryonallung fibroblasts) (lane 7) . The filter was hybridized (A) to the anti-
sense 3-fragment of the eDNA 1592 clone (A) and (B) to a 550 bp sal I/xho 
II antisense fragment of the human fJ-actin eDNA. Poly (At RNA purified 
from 75 Ilg total RNA was loaded on each lane of the gel, except lane 7 where 
poly (A)+ RNA purified from 33 Ilg total RNA was loaded. 
-90 
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5007 6017(calgranulln B) 
I I -15 
3002(plorlollnJ-
~igllre. 8. Silver-stained 2D gels of (A) proliferating and (B) differentiated normal keratinocytes. Normal keratinocytes were plated in SFK medium 
gO~talUlUg EGF and pituitary extract and (B) in the same medium containing 10% FCS. After 8 d, the cells were resuspended in lysis buffer and subjected to 2D 
e (IEF) electrophoresis. Psoriasis up-regulated proteins that are highly expressed in the differentiated cells are indicated here. 
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Figure 9. Silver-stained 2D gel of fetal human skin. Only a fraction of the 
gel is shown. 
usually overgrow the non-proliferating keratinocytes. To answer 
this question, we isolated both cell types by selective trypsinization 
and analyzed their [35S]-methionine- labeling patterns using 2D gel 
electrophoreSIS. The results, which are presented in Fig lOA (fibro-
blasts) and B (melanocytes) clearly show that these cells do not 
synthesize significant levels of these proteins [7] . Essentially the 
same results were observed when the gels were developed by silver 
staining (results not shown) . 
DISCUSSION 
We have identified a novel , partially secreted [7] protein (PA-
FABP) that is highly up-regulated at the translational and transcrip-
tionallevels in non-cultured psoriatic keratinocytes and that shares 
high similarity to fatty acid - binding proteins of the FABP-family 
(Fig 1). For convenience, we have chosen the name psoriasis-asso-
ciated fatty acid - binding protein, even though this protein is not 
exclusively found in psoriatic keratinocytes. Recently, Raza et al 
[36] described a cytosolic fatty acid - and retinoic acid - binding 
protein(s) with an apparent molecular weight of 14.5 kDa that they 
have termed S-FABP. The precise nature of this protein(s) is at 
present unknown and its relation to PA-FABP, if any, must await 
further investigation. 
At present, there is mounting evidence suggesting that fatty 
acid - bindin g proteins present in the skin playa role in the storage 
and transport of fatty acids [19,37,38]' as this tissue lacks some 
enzymes of the essential fatty acid metabolism. As a result, the skin 
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Figure 10. IEF 2D gel fluorograms of [35SJ-methionine- Iabeled proteins 
from (A) fibroblasts and (B) melanocytes. Only a fraction of the gels are 
shown. 
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must import y- linoleic acid, dihomo-y-linoleic acid, and arachi-
donic acid-produced primarily in the liver-from the blood. The 
dramatic up-regulation of P A-FABP observed in psoriatic kerattnO-
cytes points to an altered transport and/or metabolism of fatty aCids 
in this disease, an observation that is in line with several reports 
showing that the skin of psoriatic patients contains increased ~otal 
lipids, phospholipids as well as free arachidonic acid, and denved 
products such as leukrotriene B4 [20 - 22] . Further biochemical stud-
ies are needed to assess the precise function ofpA-FABP in fa try aCid 
metabolism. 
The striking up-regulation of PA-FABP, psoriasin, ca lgranulins 
A and B, as well as other psoriatic up-regulated proteins in primary 
normal keratinocytes induced to differentiate in SFK medium con-
taining 10% FCS is most interesting if one takes into consideratIOn 
that these proteins are only minor components of normal skin. Th,e 
same result was obtained when using Dulbecco's modified Eagle s 
medium (DMEM) containing 10% FCS (results not shown). Both 
their high level of expression as well as their seemingly coordtnate 
expression mimic at least in part the abnormal differentiation exhl~­
ited by non-cultured psoriatic keratinocytes. It should be stresse , 
however, that psoriasin and the calgranulins are not always eX-
pressed in a coordinated fashion . For example, non-cultured unfrac-
tionated normal keratinocytes (Fig l A ) usually express much higher 
levels of the latter, a fact that is not surprising considering that I~ 
vivo these cells are exposed to the influence of many factors (growt 
and growth-inhibitory factors, cytokines, components of the base-
ment membrane, etc.) whose interplay cannot be adequately reproE duced in vitro. Also, fetal human skin expresses significant levels 0 
PA-FABP and psoriasin as compared to calgranulins (Fig 9). These 
results are most interesting as normal adult skin expresses only very 
low levels of these proteins. . . 
Clearly, the study of psorias is will greatly benefit by the avatlabtl-
ity of in vitro models that are able to reproduce some of the pheno-
typic characteristics associated with this disease. Even though w~ are 
still far from this goal our studies have identified a group of psonasl~ 
up-regulated proteins whose levels can be modulated in norm} 
keratinocytes cultured under conditions that promote abnorma.l d; -
ferentiation. W e believe that this simple model provides a baSIS or 
further studies concerning the molecular mechanisms that activate 
and/or enhance the expression of this interesting group of protetnSf 
Experiments are currently underway to isolate genomic clones 0 
psoriasin and PA-FABP in an effort to identify common upstream 
regulatory sequences as well as to identify transcription factors thaJ 
may throw some light as to their regulation in both norm.al an 
psoriatic keratinocytes. Also, it would be important to identify th.e 
serum component(s) that tri gger differentiation in cultured keratl-
nocytes. 
Note A dded in Proof The nucleotide sequence data reported in this 
paper have been submitted to GenBank and assigned the acceSSion 
number M9 4856 . 
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